Skylab multispectral photography of Italian volcanology, geology, rice fields, and Paleo river beds by Lechi, G. M. et al.
1'0*1. Ct.01 411. VIU \ l a ~ ~ .  Ut.n:o. 9 
Tdmlono (02) 284U227 . 2 A V ' i Q , ) 5  
,- .. ..- 
'II ' RECEIVED 
! nm sn m c m  
Title of the investigation: NASh Contract FO 
Principal 1n:estigator : R.Cassinis 
Coinvestigators : G.M.Lcc!iF, C.!il.l.larino, 
A.M.Tonclli. 
Date : May 8, 1 9 7 4  
NASA Technical Monitor : E. Miller 
(Ej4-1c789) SiCYLAB BULTISPECTRAL N74-34756 
P H O T O G R A P H Y  OF I T n i I b N  VOLCANOLOGY,  
G E O L C G Y ,  BlCE T i E L D S ,  A N D  P A L E 0  B I V E R  
B E C S  Prcgress ( C o n s i g l i o  N a z i o n a l e  delle U n c l a s  
Ricerche, Plilari) 3 p H C  $3.25 CSCL C8F G3/13 30789 
First progress report ( up to March 31 st, 1 9 7 4 )  
https://ntrs.nasa.gov/search.jsp?R=19740026643 2020-03-23T02:50:51+00:00Z
l e s t  s i t e  a r e a :  S i c i l ~ .  
- -- 
Following t h e  e x p e r i e n c e  g a t h e r e d  by t h e  ERTS i m a g e r i e s  
we a r e  ana1izi ; lg  t h e  photographic  m a t e r i a l  r e c e i v e d  (SL3 
miss ion )  i n  o r d e r  t o  complete  and implencnt  o u r  i n v e s t i g a -  
t i o n  on t h e  I l t .Etna v o l c a n i c  environment .  
A p a r t i c u l a r  a t t e n t i o n  is  given t o  t h e  v e g e t a t i o n  canopy 
m o d i f i c a t i o n  and i t s  r e l a t i o n s h i p  t o  t h e  s o i l  t y p e .  
T h e  Skylab  m i s s i o n s  have been c a r r i e d  o u t  s h o r t l y  he- 
f o r e  t h e  occurence  of  t h e  l a t e r a l  e r u p t i o n  which s t a r t e d  
a t  t h e  end o f  J anua ry  ' 7 4  i n  t h e  wes t e rn  s l o p e  of t h e  cone.  
We i n t e n d  t o  u s e  t h e  Skylab m u l t i s p e c t x a l  d a t a  a l s o  t o  
d i s c r i m i n a t e  t h e  v e 2 e t a t i o n  t y p e  and i t s  s e a s o n a l  r r~odi f i -  
c a t i o n  around t h e  a r e a  where t h e  e r u p t i o n  occured .  
T h i s  i n v e s t i g a t i o n  seems ! f e a s i b l e  c o n s i a e r i n q  t h e  s u p e r i o r  
g e o m e t r i c a l  r e s o l u t i o n  o f  Skylab  i m a g e r i e s  comparing w i t h  
t h a t  o f  ERl'S-A. Magmatic g a s e s  p r e s s u r e  would have had t h e  
s t r e n g h t  t o  e n t e r  t h e  f l y s c h  l a y e r s  r e a c h i n g  t h e  s u r f a c e  
and t h e  f o r c s t r y  s o i l  and i n f l u e n c i n g  t h e  v e q e t a t i o n  life. 
The main g e o l o g i c  l i neamen t s  have been o u t l i n e d  u s i n g  
ERTS images. Some r e s u l t s  have a l r e a d y  been p r e s e n t e d .  
ERTS d a t a  e x p e c i a l l y  d u r i n g  november 1972  p a s s  enphaz ised  
mainly N-S d i r e c t e d  l inearcents  . Unknown l i n e a ~ n e n t s  have 
been d i scove red  i n  c e n t r a l  S i c i l y .  The SL3 photoqraphs  
d o n ' t  show g e n e r a l l y  an agreement w i t h  ERTS d a t a  mainly be- 
c a u s e  o f  t h e  d i f f e r e n t  season  and sun i l l u m i n a t i o n  a n g l e  
and d i r e c t i o n .  
On t h e  o t h e r  hand E-W d i r e c t e d  l i n e a m e n t s  have been 
shown,some o f  t hembe ing  unknown. 
Other  areas: 
a)  rice f i e l d s  i n  Northern I t a l y .  
It 
I n  t h e  f  ram of  t h e  hgrestib p r o j e c t  (European Community 
p r e p a r a t o r y  phase  of  ERTS-B i n v e s t i g a t . i o n )  a n  i n v e n t o r y  h a s  
been made on r ice c u l t i v a t i o n s  u s i n g  f a l s e  c o l o u r  Skvlah  
images a s  w e l l  as the m u l t i s p e c t r a l  camera pho toq raph ic s  
of September 3rd.  
" F a l s e  c o l o u r  r a t i o "  h a s  been a p : ~ l i e d  u s i n g  t h i s  set I I ~ :  
- 
I . R .  i n  r e d  c o l o u r  
g reen  
r e d  i n  g reen  c o l o u r  
orange 
The main t a s k  o f  t h i s  t y p e  o f  enhancement i s  t o  e x t r a c t .  
t h e  v e q e t a t i o n  canopy from t h e  back-ground. 
Moreover t h e  d e n s i t y  s l i c i n g  t echn ique  was employed 
t o  d i sc r imlnaLz  t h e  d i f f e r e n t  t y p e  o f  veactation. 
b) P a l e o  r i v e r  beds i n  Northern I t a l y .  
The ~ n u l t i s p e c t r a l  camera p h o t o g r a ~ h i e s  have been ana- 
l i z e d  t o  c l a s s i f y  the soils s ~ r f i c i i i l  str~tcturc ancl f o r  
d i s c o v e r i n g  anomalous p a t t e r n s  i n t o  t h e  c u l t i v a t e d  a r e a s .  
By means of a TV ana log  p r o c e s s o r  we t r e a t e d  the i n f o r -  
mat ions  s u p p l i e d  by g reen  and n e a r  i n f r a r e d  bands:  i n  par -  
t i c u l a r  t h e  s l i c i n g  of t h e s e  bands h a s  been performed t o  
d i s t i n g u i s h  t h e  m a t e r i a l s  by mapping t h e i r  s ~ e c t r a l  behaviour ;  
i n  f a c t  it i s  t o  be expected t h a t  t h e  s u r f i c h l  m o i s t u r e  
is  a major i n d i c a t o r  of a p a l e o  r i v e r  bed. 
